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(54) [Title of Invention] Walking Training Device 
(57) [Abstract] 

[Issue] The object of the present invention is to 
provide a walking training device capable of 
selecting a training mode that trains with a focus 
on one leg from among other training modes. 

(Means of Solution] Provides a switching means 
204 that selects, from among a control means for 
controlling right and left loop belts 6A and 6B that 
form a trainee's walking surface in various 
operating modes, an operating mode that holds one 
loop belt at a fixed position. 
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(Claims] 

[Claim 1 J A walking training device comprising a walking surface device having 
two walking surfaces, left and right, and a control device independently controlling the 
respective running of said walking surfaces; 

wherein said control device is provided with a means for continuously controlling one of 
said walking surfaces at a fixed position. 

[Claim 2) A walking training device comprising a walking surface device having 
two walking surfaces, left and right, and a control device independently controlling the 
respective running of said walking surfaces; 

wherein it is provided with independent left and right means for fixing one of said 
walking surfaces. 

[Claim 3] A walking training device comprising a walking surface device having 
two walking surfaces, left and right, and a control device independently controlling the 
respective running of said walking surfaces; 

wherein said control device is provided with a means that holds one of said walking 
surfaces at a fixed position and controls so that only the other walking surface can run. 

IClaim 4] A walking training device comprising a walking surface device having 
two walking surfaces, left and right, and a control device controlling the respective running of 
said walking surfaces; 

wherein said control device is provided with a first control means that detects the state of 
the walking surface and controls the running of the walking surfaces independently for left and 
nght, a second control means that holds one of said walking surfaces at a fixed position and 
controls so that only the other walking surface can run, and a selection means for selecting said 
first and second control means. 

[Claim 5] A walking training device comprising a walking surface device having 
two walking surfaces, left and right, and a control device independently controlling the 
respective running of said walking surfaces; 

wherein said control device has a plurality of control modes, and is provided with a 
selection means for selecting the plurality of control modes independently for the left and right 
walking surfaces respectively. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] 

The present invention pertains to a walking training device that can provide simulated 
walking as physical exercise in a small space. 

[0002] 
[Prior Art] 

Japanese Laid-open Patent Application H08-141027 discloses a walking training device 
for a trainee who needs to maintain or recover his walking function. This device is provided 



3 



with a walking path means in which the trainee's walking surface is constituted by a loop belt 
and a means for controlling the running speed of the loop belt. It is additionally provided with a 
means for setting the load characteristics of the above-described walking path means a means 
for detecting the running speed of the above-described loop belt, and a means for calculating the 
control rules for the above-described walking path means using the above-described load 
characteristics and running speed. 

[0003] 

[This document] describes the actual equivalent mass, equivalent damping coefficient or 
equivalent spring constant of the walking path means as the load characteristics of the walking 
path means, and describes a formula for calculating the drive force of the walking path means as 
control rules using the above-described load characteristics along with the resistance force of the 
drive mechanism of the walking surface and displacement of the loop belt. In addition [the 
document] discloses a constitution of a control device that controls the drive force of the walking 
path means - that is, the walking surface - based on the above-described control rules. 
[0004] 

Furthermore, [this document] discloses that the above-described device can be 
implemented as a passive walking training device that operates at a speed corresponding to the 
force at which a trainee kicks the walking surface. 
[0005] 

[Problems the Invention Is to Solve] 

However, the above-described prior art did not adequately consider training a trainee 
when the strength of one leg is greatly inferior to that of the other leg. That is in the case of a 
trainee with a considerable difference in leg strength between his two legs or when both legs 
have considerable functional impairment, sometimes it is preferable to train one leg at a time 
instead of training both legs at once. In this case, in the above-described prior art there is the 
possibility that the two belts, left and right, corresponding to the left and right legs will end up 
running [inadvertently] by detecting the force a trainee carelessly applies to them. 
[0006] 

Therefore the object of the present invention is to provide a walking training device 
capable of selecting a training mode that trains with a focus on one leg from among a plurality of 
training modes. J 

[0007] 

[Means for Solving the Problems] 

In order to achieve the above-described object, the present invention is a walking training 
device comprising a walking surface device having two walking surfaces, left and right and a 
control device independently controlling the respective running of the above-described walking 
surfaces; the above-described control device is provided with a means for continuously 
controlling one of the above-described walking surfaces at a fixed position. 
[0008] 
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walkino i UnheTm T' m 3ChieVe the above - desc n'bed object, the present invention is a 

walking training dev,ce compnsing a walking surface device having two walking surfaces left 
and nght, and a control device independently controlhng the respective running IZlTot 
described walkmg surfaces; it .s prodded with independent left and nght means for fixing one of 
the above-described walking surfaces. S 

[0009] 

waIk,np F t r? erm r' in ° rdCr t0 aChi6Ve thC above - describ ^ object, the present invention is a 
walking training device comprising a walking surface device having two walking surfaces left 

del"? H ^ COntTO ! d6V1Ce inde P endentl y controlling the respective running I ZTovl 
de cnbed walking surfaces; the above-descnbed control device is provided with a means that 

surfaces at a fixed pos "°" - — - 2 

[0010] 

In this case, for the means that holds one of the walking surfaces at a fixed position a 
means that trols ]kmg surface ^ a ^ ^ g 8 mechan f ca ~; J 

walkmg surface can be considered. A mechanically fixing means that can be considered is one 
th t controls this by means of a control device; the simplest example of this control is swhchTn, 
between a fixed state and an unfixed state, for example. switcnmg 

[0011] 

Furthermore in order to achieve the above-described object, the present invention is a 
walkmg training dev 1Ce comprising a walking surface device having two walking surfaces eft 

urfa^ 'the aboTdt ^7 ™ g ^ ^eJs^!l g 

heTtate of leZl f ""T* ^ " Pr ° V,ded Wlth 3 firSt Contro1 mea ™ that detects 

for left 1 Mom 8 ^ C ° ntr0lS rUmiin8 ° f the W3lking SUrfaces independently 

for left and right, a second control means that holds one of the above-described walking surfaces 
at a fixed position and controls so that only the other walking surface can run and a selection 
means for selecting the above-described first and second control means. 
[0012] 

walkinftrl^r In t0 3ChieVe above - descnbed object, the present invention is a 
walking training device comprising a walking surface device having two walking surfaces left 
and ngh t, and a control device independently controlling the respective mnmng o ZToi 
described walking surfaces; the above-descnbed control device has a plurality of control modes 

[0013] 

Given the above-described constitutions, when one leg ,s on a walking surface that can be 
conned stopped or stopping, i, is possible to do training of the other leg on Twa Ik ^^ng sur ace 
that can run or ,s running. When doing so, the walking surface corresponding to the able 
described other leg may always be driven at a fixed speed, or it may be control ed so that the 
peed or the reaction force the trainee receives from the walking surface changes so a to control 
the running state according to the force applied to the walking surface from afeg 
[0014] 
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[Preferred Embodiments of the Invention] 

Below, embodiments of the present invention are explained based on drawings FIG 1 is 
a drawing showing the overall constitution of the inventive walking training device 1 The 
walking training device 1 is provided with a walking surface device 2, control device 3, support 
device 4, and display 5. The control device 3 is constituted so it can be separated from the 
walking surface device 2; the two are electrically connected by a cable. Furthermore, the control 
device 3, m addition to the walking surface device 2, also controls driving the support device 4 
and controls the display of the display 5. 

[0015] 

• J^ l 7> e ^L constituent element i« explained. The walking surface device 2 is explained 
using FIG^ 2 and FIG. 3. FIG. 2 is a drawing showing the walking surface device 2 seen from 
aoove, and MG. 3 is a drawing showing a cross section of the walking surface device 2 of FIG 2 
at arrows HI-HI. Furthermore, part of the constitution of the control device appears in FIG 2 ' 
also, but this will be explained later. The walking surface device 2 is fixed on the floor or ' 
ground; it has a walking surface 6 on which the trainee rides and does walking training The 
walking surface 6 has a right foot walking surface 6A and a left foot walking surface 6B 
constituted as loop belts that work independently of one another. The two loop belts thai form 
these walking surfaces (in the explanation below, the walking surface is referred to as a loop belt) 
are disposed parallel in close contact. ; 

[0016] 

. . u 7r right kft l0 ° P b6ltS 6A and 6B are arra "ged, as shown in FIG. 3, so they run 

«S wt !! Wee " rig ? a " d ,6ft dnVC r ° llerS 7A and 7B and ri «* and le « slave rollers 8A and 
8B When doing so, free rollers 9 are disposed between the drive roller and the slave roller- they 
hold the loop belt in a way that helps the loop belt run. 

[0017] 

In [J" 5 case > » | se "f ^ may also be provided to detect sinking or bending deformation of 
the free rollers 9 so that the trainee's foot stepping on can be detected. If this sensor is provided 
at the plurality of free rollers 9 along the longitudinal direction of the loop belt, it is also possible 
to detect the position at which the foot stepped on. 
[0018] 

■ m ^anwhile, as shown in FIG. 2, the drive rollers 7A and 7B are nationally driven by 
right and left motors 10A and 10B, which are the drive means, and the right and left loop belts 
6A and 6B are driven and run. When doing so, provided on the right and left slave rollers 8A and 
8B are belt speed detection means 1 1 A and 1 IB for detecting the speed of the loop belts 6A and 

tZ T k uTa 1 d ' S P ,acement detection mea "s 1 2A and 1 2B for detecting displacement of 
the loop belts 6A and 6B, and belt acceleration detection means 1 3A and 1 3B for detecting the 
acceleration of the loop belts 6A and 6B. & 

[0019] 

The support device 4 is explained using FIG. 1 and FIG. 4. FIG. 4 shows the situation 
when a trainee ,s supported in the support device 4, seen from the side. The support device 4 is 
for supporting the trainee on the walking surface device 2, and provides a support arm 41 with a 
round cushion provided on both sides of the trainee's body, a handle 42 with a grip 44 so that the 
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trainee can grasp it, and a force sensor provided between the support arm 41 and handle 42 
Furthermore, a back belt 46 provided so that it connects between the two support arms 41 
provided at both sides of the trainee's body and a pelvis belt 45 worn at the trainee's hips are 
detachably P rov,ded at the rear end of the support arm 41 . 43 is a force sensor that detects force 
applied to the support device 4 by the trainee; it is provided between the handle 42 and support 
arm 41. vv 



[0020] 



The above-described support device is arranged to support the trainee's hips but if the 
subject is a trainee with increased leg strength, one may also provide a safety device' such as a 
grab bar the trainee can grasp at both sides and the front of the walking surface device instead of 
the above-descnbed support device 4. 

[0021] 

Next, the control device 3 is explained using FIG. 1, FIG. 2, and FIG. 5. The control 
device 3, as shown in FIG. 1 , comprises a display device 31 such as a CRT, for example a 
keyboard (including mouse) 32 as the input means, and a calculation device (not shown in the 
drawing). FIG. 1 is a view of the system constitution, but the functions and purposes of the 
control device 3 is explained using FIG. 3 [sic]. The control device 3 is provided with a 
calculation means 14, information preprocessing means 15, information display means 16 
database 17, and setting input means 1 8. Furthermore, a signal bus 19 links [those] to a motor 10 
that is the drive means for the walking surface device 2 and various sensor means (1 1-13). 
[0022] 

The setting input means 1 8 is a means for inputting setting values for operating modes 
when doing walking training (the details will be described later) and for all operating modes 
independently for right and left loop belts 6A and 6B respectively. The keyboard 32 in FIG ' 1 
etc. is used. " ' 

[0023] 

The information preprocessing means 15 performs conversion processing such as unit 
conversion, etc. on information from the detection means (11-13) and from the calculation 
means 14 in order to display it on the information display means 16, and it does conversion 
processing such as differentiation or integration of information from the detection means (1 1-13) 
and sends it to the calculation means 1 4. For example, even if the information from the detection 
means (1 1-13) is only speed, performing differentiation can produce acceleration and 
P f^"T 8 mtQ & at ™ can produce distance. Furthermore, a display device 31 such as the CRT 
ot 1^10. 1 is used as the information display means 16. 

[0024] 

a , n J he i cal i cu,ation means 1 4 calculates the control amount for controlling the motors 1 OA 
and 1 1 0B, which are the drive means. It utilizes the output of various sensors - for example the 
encoder prepared as speed detection means 9 of the loop belt - according to settings by the' 
setting input means 18. y 

[0025] 
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In calculating this control amount, it is possible to employ calculation based on control 
rules as disclosed m Japanese Laid-open Patent Application H08-1 4 1 027, for example When 
doing so, the database 17 is provided in order to store the load characteristics of the walking 
surface device or different control rules (formulas), etc. The actual equivalent mass, equivalent 
damping coefficient, or equivalent spring constant, etc. that were used to model the structure of 
the walking surface device are used as load characteristics. Furthermore, the above-described 
document discloses a plurality of control rules, but a passive walking training device that 
operates at a speed corresponding to the force at which a trainee kicks the walking surface can be 
implemented using a desired value for the above-described load characteristics and the speed of 
the loop belt or the external force acting on the loop belt (loop belt tension). 
[0026] 

Incidentally, a walking training device in accordance with the present invention is 
provided with a training mode that trains with either one of the loop belts, left or right 
essentially stopped. The training modes of the walking training device of this embodiment 
including this training mode, shall be explained. 

[0027] 

First, the trainee cases can be categorized into the following three cases, according to 
differences in ability to move the legs. 

Case 1 : Muscle force for moving the legs is very weak; basically, just up and down 
movement. 

Case 2: Can move leg forward and backward, but force when kicking the path surface is 
very small. 

Case 3: Can move leg forward and backward and kick the path surface. 

[0028] 

On the other hand, four operating modes for the right and left loop belts 6A and 6B 
which can be set from the setting input means 1 8, are prepared as follows. 
[0029] 

(1) Stop (Fixed) Mode 

A belt is fixed or held in a fixed position so that the loop belt does not move Methods 
lor practicing this mode are, for example, a method that constitutes a position feedback control 
system inside the calculation means 14 using the integrated value of the output of the 
displacement detection means 1 2 or speed detection means 1 1 , or a method that uses applying a 
brake to the motor 1 0, the drive means. 

[0030] 

(2) Speed Control Mode 

Movement at a target speed, with the speed of loop belt 6 input from the setting input 
means 13 [sic]. A method for practicing this mode is, for example, constituting a speed feedback 
control system inside the calculation means 1 4 using the belt speed detection means 9. 
[0031] 
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In this speed control mode the running speed of the loop belt 6 may be a constant speed 
or the speed may be varied. In addition, when changing the speed, the acceleration may be 
changed gradually by detecting when the trainee's foot steps on. In addition, it is possible to 
determine the speed pattern based on the difference in the position at which the foot steps on and 
the position at which the foot lifts, and to lessen or adjust the burden on the trainee In this case 
a method can be considered wherein the loop belt is driven and accelerated after [the trainee! ' 
steps on, and it is controlled to slow it down so as to stop when the foot lifting position is 
reached. 

[0032] 

Detection of the foot lifting position and stepping on position can be done using the 
sensors provided m the above-described free rollers. 

[0033] 

(3) Load Control Mode 

The load of the loop belt 6 as perceived by the trainee is controlled to be the load input 
from the setting input means 13 [sic]. The control disclosed in Japanese Laid-open Patent 
Application H08-141027, for example, can be used as this control mode. The details are omitted 
here but a passive walking training device that operates at a speed corresponding to the force at 
which a trainee kicks the walking path means can be implemented by employing active 
impedance control and setting the load characteristics of the walking surface device 6 as 
perceived by the trainee, and additionally by applying force to drive the loop belt 6 so as to assist 
kicking. Moreover, the load characteristics can be freely modified according to the leg ability of 
the trainee. This control mode is suitable for maintaining and strengthening a muscular strength 
ol the leg, especially m case 3, where the path surface can be kicked. 
[0034] 

In load control mode the drive force assisting the kick is large enough to cancel resistance 
force such as the friction, etc. of the mechanism of the walking path surface, so in a no-load state 
the loop belt is stationary. Therefore a trainee U needs to kick the loop belt, regardless of the 
magnitude of the force. 

[0035] 

If the drive force assisting the kick becomes large, it can also be employed in case 2 
where the leg can be moved forward and backward but force when kicking the path surfaced 
very small. This system in particular is called drive assist mode. Drive assist mode ,s explained 
in detail next. r 

[0036] 

(4) Drive Assist Mode 

T , . ™ s contro1 mode > same as the load control mode, employs active impedance control 
I he load characteristics of the walking path means are determined as perceived by the trainee 
and in addition a force to drive the loop belt 6 so as to assist kicking is applied, and enough drive 
force to assist the kick is applied until the loop belt moves at a constant speed with the trainee U 
not riding on the loop belt, i.e. [the belt] in a no-load state. ~ 
[0037] 



Drive assist mode can be applied to case 1, where there is no kicking force, or to case 2. 
Moreover, operation occurs at a speed that corresponds to the kicking force, so it is possible to 
make the speed correspond to the movement of the trainee's leg even if the force kicking the 
path surface is very small while it is possible to move the leg forward and backward, as in case 2. 
[0038] 

By using the four operation (control) modes described above it is possible to do training 
according to a trainee's condition. 

[0039] 

Furthermore, trainees who require walking training often have functional impairment 
such as apoplexy (single leg paralysis) or a bone fracture, etc. in either the left or right leg. For 
this type of trainee it may be preferable to train by selecting a different operation mode for the 
left and right loop belts. 

[0040] 

FIG. 2 shows a constitution for this type of case; it provides a switching means (selection 
means) that switches (selects) so as to make the operating modes for the loop belts different for 
left and right. A calculation means 14A for the right-side loop belt and a calculation means 14B 
for the left-side loop belt are provided in the calculation means 14 of the control device 3. These 
are prepared as software, of course. 

[0041] 

A right-side speed control means 201 A, right-side load control means 202A, and right- 
side stop control means 203A are provided as software in the calculation means 14A for the 
right-side loop belt. Similarly, a left-side speed control means 201 B, left-side load control 
means 202B, and left-side stop control means 203B are provided as software in the calculation 
means 14B for the left-side loop belt. The above-described speed control means is a control 
means that implements the above-described speed control mode, the load control means is a 
control means that implements the load control mode and drive assist mode, and the stop control 
means is a means that implements stop mode. 

[0042] 

The load characteristics, etc. and necessary data needed for each control mode of the 
walking surface device are stored in the database 17 of FIG. 5. 

[0043] 

In addition, as shown in FIG. 2, the various control means 201 A-203A for the right-side 
loop belt and the various control means 201 B-203B for the left-side loop belt can be 
appropriately selected using the switching means 204A and 204B. When doing so, a mode 
selection means 205 selects the appropriate control means from the calculation means 14A for 
the nght-side loop belt and the calculation means 14B for the left-side loop belt, according to the 
indication of the mode for selection from the setting input means 1 8. These switching means 
204A and 204B are also implemented as software. 

[0044] 



10 



At this time, it is even more convenient if commands or keys indicating various 
combinations are prepared in advance, and the mode selection means 205 selects the appropriate 
control means from the calculation means 14A for the right-side loop belt and the calculation 
means 14B for the left-side loop belt by operating these commands or keys. 
[0045] 

Next, the training method is explained when different operating modes are selected for 
the right and left loop belts. Regarding the trainee's legs, the leg on the side with a functional 
impairment shall be referred to as the disabled side leg, and the side with no impairment shall be 
referred to as the healthy side leg. 

[0046] 

1 ) Stop mode is selected for the loop belt for the disabled side leg; for the loop belt 
tor the healthy side leg, speed control mode, load control mode, or drive assist mode is selected 
[0047] 

In general, a patient with a functional impairment in a leg on one side has few 
opportunities to use the leg because the disabled side does not function fully, and as a result often 
the healthy side leg also weakens due to insufficient movement. This training method can 
perform the movement for only the healthy side leg. 

[0048] 

A case in which even the healthy side leg is greatly weakened is equivalent to case 1 or 
case 2. Speed control mode or drive assist mode is employed for this type of trainee For case 1 
speed control mode is employed. If the speed target value is increased each time the training ' 
repeats, it is believed that muscle strength gradually recovers and the trainee will become able to 
move his leg forward and backward. For case 2, drive assist mode is employed. 
[0049] 

If the functioning of the healthy side leg is equivalent to case 3, load control mode is 
employed. 

t u a- 3 ^ ■ St ° P m ° de iS se,ected for the lo °P belt for the healthy side leg; for loop belt for 
the disabled side leg, speed control mode, load control mode, or drive assist mode is selected 

[0050] 

>u a- uf^^ meth ° d H ' S P° ssible t0 train at a speed or load corresponding to the ability of 
the disabled side leg only. 

[0051] 

A case in which the disabled side leg is greatly weakened is equivalent to case 1 or case 2 
i>peed control mode or drive assist mode are mainly employed for this type of trainee For case 1 
a constant speed system is employed. If the speed target value is increased each time the training' 
repeats, it is believed that muscle strength gradually recovers and the trainee will become able to 
move his leg forward and backward. For case 2, drive assist mode is employed. 
[0052] 
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If the functioning of the disabled side leg is equivalent to case 3, load control mode is 
employed. But if one attempts to employ load control mode on the disabled side leg, it may be 
possible to shift to training using both sides. 

[0053] 

3) Both the loop belts for the disabled side leg and the healthy side leg are in load 
control mode, but the size of the load on the disabled side leg is smaller than on the healthy side 
leg. This system in employed in case 3, where even though there is a difference in left and right 
leg force, there is kicking force. 

[0054] 

The burden on the disabled side leg is lessened compared to the healthy side leg, so the 
trainee can walk with the speed of the disabled side leg the same as that of the healthy side leg. 
As a result, there is good left/right balance, and it is possible to walk with correct posture. 
[0055] 

The size of the load is made to approach that of the healthy side leg as the disabled side 
leg recovers. When the difference in the loads on the disabled side leg and healthy side leg 
become small, it is possible to conclude that the trainee's leg function has become the same for 
left and right. 

[0056] 

4) Speed control mode is selected for the loop belt for the healthy side leg and drive 
assist mode or load control mode is selected for the loop belt for the disabled side leg. This is 
employed for a trainee when the function of the healthy side leg is close to that of a normal 
healthy person and the function of the disabled side leg is case 2 or case 3. The trainee 
consciously walks and trains so that the speed of the loop belt for the disabled side leg becomes 
the same as the speed of the loop belt for the healthy side leg. 

[0057] 

5) Load control mode is selected for the loop belt for the healthy side leg and drive 
assist mode is selected for the loop belt for the disabled side leg. This is employed for a trainee 
when the function of the healthy side leg is close to that of a normal healthy person and the 
function of the disabled side leg is case 2 or case 3. The trainee consciously walks and trains so 
that the speed of the loop belt for the disabled side leg becomes the same as the speed of the loop 
belt for the healthy side leg. 

[0058] 

6) Speed control mode is selected for both loop belts, but walking training is 
performed with the speed of the loop belt for the disabled side leg set slower than that of the 
healthy side leg. This is employed for a trainee when the function of the healthy side leg is close 
to case 3 and the function of the disabled side leg is case 2. 

[0059] 

7) Walking training is performed with the loop belt for the disabled side leg in drive 
assist mode and the loop belt for the healthy side leg in speed control mode. When the speed 
difference between the disabled side leg and the healthy side leg become small, it is possible to 
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conclude that the trainee's leg function has become the same for left and right. This is employed 
for a trainee when both the healthy side leg and disabled side leg are case 2 but the disabled side 
leg has weakened. 

[0060] 

In addition to the modes described above, a mode for stopping both the right and left loop 
belts 6A and 6B may also be provided. Doing so makes it easy to get on and off the loop belts 
and to make various settings while on the loop belts. 

[0061] 

Furthermore, in addition to the modes described above, a mode wherein one can halt the 
running of both left and right loop belts or either one of them and be able to train while manually 
adjusting the running speed may also be provided. For example, a grip 44 of the handle 42 in 
FIG. 1 can be utilized as the control part. That is, a detector to detect angle of rotation is 
provided in the grip 44, and when the trainee rotates the grip 44 the running speed of the loop 
belts changes according to the angle of rotation. In this case, speed control to make the target 
speed correspond to the angle of rotation should be performed by the calculation means 14, but 
even if high-precision speed feedback control is not performed, it is possible for the trainee to 
train while making fine adjustments of the speed on his own so as to match his own pace. When 
doing so, a selection means is provided to specify that the loop belt undergoing speed adjustment 
is both left and right, right only, or left only. Furthermore, the loop belt that is not selected may 
be run in any of the operating modes noted above. Furthermore, in order to prevent the trainee 
from mistakenly giving the grip 44 a big rotation if his posture collapses, at least one of either 
the back belt 46 or pelvis belt 45 may be provided, supported by the support arm. In addition, a 
means may be provided to change (adjust) the sensitivity of running speed changes in the loop 
belts relative to the angle of rotation of the grip 44. This eliminates the feeling of inconvenience 
m grip operability even if the range of speed used varies according to the different trainees. This 
type of means can easily be constituted using the setting input means 18 and calculation means 
14 or the database 17. 

[0062] 

Another embodiment of the walking surface device 2 is explained using FIG. 6. A 
sliding sheet 602 on a table 601 are provided instead of the free rollers 9 used in FIG. 3. The 
table 601 functions as a member supporting the loop belts 6A and 6B, and the sliding sheet 602 
reduces frictional resistance when the loop belts 6A and 6B run. The sliding sheet 602 can even 
be constituted by applying a Teflon process to a metal table surface, for example. 
[0063] 

As explained above, a walking training device that provides a walking path means to 
form a walking path for a trainee is provided with a walking path means that functions as 
walking surfaces that operate independently for the left and right legs of the trainee. The left and 
right walking path means can independently select different operating systems: 

( 1 ) A system (load control system) that measures one or more of the walking path 
means' displacement, speed, or acceleration, drives the walking path means according to control 
rules using these, and controls the load characteristics of the walking path means as perceived by 
the trainee. 
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(2) A system (drive assist system) that applies enough drive force to assist a kick until 
the walking path means moves at a constant speed even when the trainee is not on the walking 
means, i.e. when it is in a no-load state, and then employs the load control system. 

(3) A system (speed control system) that operates so that the speed of the walking 
path means becomes the set speed. 

(4) A system (walking path fixed system) that fixes the walking path means so it 
cannot move. 

Thus it is possible to do walking training in a state which cannot be implemented when walking 
on an ordinary path surface. 

[0064] 

This is particularly effective when training a trainee whose right leg or left leg is weaker 
than the other due to apoplexy, etc. 

[0065] 

|Effect of the Invention) 

Providing a means that holds either the left or right walking surface at a fixed position 
makes it possible to select a training mode that trains optimally with the focus on one leg. 

[Brief Description of the Drawings} 

FIG. 1 : A structural system view (external appearance) of a walking training device. 

FIG. 2: A view of the walking surface device, seen from above. 

FIG. 3: A sectional view at arrows III-III of the walking surface device of FIG. 2. 

FIG. 4: A structural view of a support means, seen from the side. 

FIG. 5: A view explaining the functions and purposes of the structure of the control 
device 3. 

FIG. 6: A view explaining another embodiment of the walking surface device. 
[Explanation of Symbols] 
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